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THESIS ABS 'l'RAC T 
Hyde , R. M. 1960 . A method of segregating plant communities. 
The purpose of this study was to develop a satisfactory 
method of mapping plant communities, and to provide data on 
the vegetation of the communities. The study area was located 
near Hays , Kansas . 
Data were collected by u sing the point transect method 
of analysis . A total of 85,000 point samples was taken 
along 60 line transects . The data were color coded and plotted 
on a map of the study area. Six distinct communities were 
mapped, using dominant species as indicators. The communities 
were blue grama-buffalo grass, side-oats grama-blue grama, 
hairy grama-side-oats grama, little bluestem-side-oats grama , 
tall dropseed, and big bluestem-western wheatgrass. 
The blue grama-buffalo grass communi ty was found on 
upland habitats where soils were heavy. 
comprised 95 per cent of the vegetation. 
The two dominant speci_es 
The side-oats grama-
blue grama community was the most complex of those studied. 
Seven different grass species were common in this community . 
The two dominant species comprised 66 per cent of the total 
vegetation. The soil in this community was somewhat open. 
The hairy grama-side-oats gr ama occupied the upper hillsides. 
The two dominants made up 72.2 per cent of the total vegetation. 
The soils on these upper slopes were very thin. The little 
bluestem-side-oats grama community occupied the lower hillside 
habitats . Soils were thin. The dominant species accounted 
for 86 per cent of the total vegetation in this community. 
The tall dropseed community occurred on alluvial soils of the 
lowland. Tall dropseed comprised 53 per cent of the vegetation. 
The big bluestem-western wheatgrass community was found in a 
small portion of the lowland where silt deposition was high. 
The dominant species made 50 per cent of the vegetation. 
Side- oats grama which made up 39 per cent of the total 
vegetation was the dominant species of the study area. Blue 
grama and buffalo grass were also very abundant, together 
comprising 46 per cent of the total vegetation. Big bluestem, 
little bluestem, hairy grama, tall dropseed, and western 
wheatgrass were common in parts of the study area. 
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CHAPTER I 
INTRODUCTION 
Plant communities have been used either directly or 
indirectly 1n many ecological investigations. Much work 
has been done on environmental factors affecting plant 
communities (Costing 1958; Daubenmire 1959; et al). However, 
very little research has been conducted on what actually 
constitutes a plant community. It is evident that many 
factors affect plant communities; their location, rate of 
development, degree of development, duration, and their 
production. 
It was designed that this study be a starting point 
in trying to determine what constitutes and affects plant 
communities. This study was concerned primarily with devel-
oping a satisfactory method of determining locations and 
boundaries of plant communities and applying and testing 
the method. 
In the near future, much valuable information could 
be gained from additional research in the present study 
area. A detailed analysis of the soils would be a very 
important aspect in determining the factors affecting plant 
communities and the extent of their effect. It was fairly 
evident, however, that a good correlation existed between 
plant communities and soils. The sharp plant community 
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boundary lines usually occur parallel with equally sharp soil 
differences (Curtis 1959). The different soil factors affect 
plant communities in a variety of ways and should be studied 
much more intensively. 
The micro-environment is thought to have an effect on 
plant communities. The data from this research could be 
correlated with a study of the micro-environment in the 
area to determine the relationship between plant communities 
and micro-environment. 
The term "plant community" in ecology can be used 
in reference to many different-sized vegetational units. 
Thus, its meaning in this study must be qualified. Oosting 
(1958), stated a general definition of plant communities 
as follows: 
A community is an aggregation of living 
organisms having mutual relationships among them-
selves and to their environment. This applies to 
the specific example which one has in mind or which 
one is observing--that is, the concrete community or 
stand. At the same time it does not exclude the 
possibility of visualizing an abstract community 
synthesized from several or many concrete examples 
or stands. Thus a particular stand of pine would 
be a concrete community and the community in the 
abstract would include all the stands of that species. 
A stand need not be limited to trees. Any group 
of plants satisfying the definition of a community 
may be so termed--a mat of lichens on a rock, cover-
ing only a few square inches, an algal mat on a pond, 
or a forest of fairly homogeneous composition extend-
ing over a thousand acres or more. 
Cain and Castro (1959) state that there are upper and 
lower limits to the term community. At the large end of 
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the scale is the formation (or biome, if animals are given 
consideration). There is no unit larger than the formation, 
if the various continental examples of a formation are 
considered to compose it. At the lower limit there are 
plant groupings that are excluded from the concept of 
community because they lack integration of their parts. 
The term "plant community" in this research is used 
in reference to small areas of grassland within the mixed 
prairie association that are usually dominated by one or two 
species of grass . The term 11 faciation 11 used by Weaver and 
Clements (1938) is very similar to plant community as it is 
used in this research. 
Many facts about the environment can be learned from 
studying plant communities. Shantz (1940) stated that if the 
community becomes the center of research interest, it must 
be considered in all its details: its extent, the period of 
its development, the quality of its structure, and its 
relation to climate, soil, and all biological influence. 
It is hoped that eventually this area can be studied 
in all of its important details. 
CH.APTER II 
METHODS OF STUDY 
The study area was selected early in the spring of 
1959 while the vegetation was still dormant and the plant 
communities had their characteristic contrasting colors. 
The study area was chosen for the following reasons: it 
offered a complex assemblage of different species of grasses; 
there were apparent differences in soils, and the topography 
was very undulating. It was important that the study area was 
chosen while the vegetation was dormant because it was evident 
which areas contaL~ed different species. It was necessary 
that the study area contain a complex of vegetation to 
properly test the method of segregati g communities. 
Small white stakes were driven into the ground on the 
perimeter of the area . They were spaced at 10-foot intervals 
along the southwest and southeast sides, and at 100-foot 
intervals along the northwest and northeast sides (Fig . 1). 
A 100-foot steel tape was used to measure the distances, 
and readings were taken with an engineers level at each 100-
foot stake, as they were set out, to keep the lines straight. 
The level was also used to insure that the corners of the 
study area were square. 
The stakes at 10-foot intervals along the southwest side 











stretched from the southwest to northeast side of the area at 
the time each transect was to be sampled. The 10-foot distance 
between each transect along the northeast side of the area 
had to be measured when each transect was moved, since that 
side was marked only at 100-foot intervals. The transect 
was corrected every 100 feet on the northeast side when a 
100-foot stake was reached. 
The line transects were sampled by the point transect 
method (Levy and Madden 1933). The point transect used in 
this study was 24 inches long and contained 10 points 
(Fig. 2). 
Point analyses were taken at two foot intervals along 
each transect. About 1,500 point sets were taken along the 
20 short transect lines, and 7,000 were ta.ken along the 40 
long lines, making a total of 8,500 sets or 85,000 points. 
Field records were kept on mimeographed data sheets 
in the same order the points were taken . It was then a 
simple matter to transfer the field records onto sheets of 
brown wrapping paper long enough so that all data for 
each transect was on one sheet. This procedure greatly 
simplified studying the data. 
In order to determine community boundaries and locations, 
it was first necessary to color code the point data and 
transfer them to a map. The map was drawn to scale and 
indicated each line transect by a solid line. The 
distribution of each species was plotted in different colors 
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Fig . 2 . Photo of point transect used in this study. 
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on the map (Fig . 3) . All species in each line transect 
were plotted in the space between the transect lines on 
the map . The map was constructed in this manner because it 
was the only satisfactory means of illustrating the occurrence 
and distribution of each species . The density of each species 
was not recorded on this map . 
Where there was only one hit in four point sets, nothing 
was recorded on the color map . Two or more hits in four sets 
were required for recording a species on the map. Where 
there were three or more blanks in the point data for one 
species, there was a corresponding break in the colored line 
on the map for that species . 
When the colored map was completed, it was not difficult 
to select and outline the various communities in the study 
area. There was usually a sharp c l or contrast between each 
community. 
Basal cover, percentage composition, and percentage 
frequency were computed from data collected from the point 
transects (Levy and Madden, 1933, and Coupland, 1950). 
The authority used for plant names was, Manual o.f. .:tha 
Grasses Q.f. .the. United States, by A. s . Hitchcock, second 
edition revised by Agnes Chase. 
, -. 
Fig . 3. Photo of map with color coded point data. 
Broken lines between solid black lines were 
in color on original chart and were used to 
map plant communities . 
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CH..4.PTER III 
DESCRIPTION OF STUDY AREA 
The study area was located about 2.5 miles southwest of 
Hays, Kansas, in the mixed prairie association. The 
vegetation in this vicinity is primarily shortgrass, 
intermixed with small amounts of mid and tall grasses 
(Albertson 1937). Annual precipitation and temperature 
are extremely variable. The normal precipitation is 22.9 
inches, but the extremes range from 43-34 inches in 1951 to 
9.21 inches in 1956. Most rainfall occurs 1n the early spring 
and fall of the year. Some snowfall adds to the total annual 
precipitation, but annual snowfall of less than 12 inches is 
not uncommon. Winter temperatures are usually mild. However, 
daily low temperatures are usually less than -10 degrees 
fahrenheit several days each winter. Summers are usually hot, 
dry, and windy. Daily maximum temperatures in excess of 100 
degrees fahrenheit are common. Due to xeric summer conditions 
much of the vegetation often goes into a state of semi-
dormancy or complete dormancy. Dormancy is usually broken 
when early fall precipitation occurs. 
The topography is undulating. Elevation ranges from 
2,175 feet in the west to 2,110 feet in the east part of the 
study area. The main drainage way for the general vicinity 
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is located just northeast of the study area and drains from 
northwest to southeast. Two side drainage ways extend into 
the study area and both drain from west to east . 
Soils on the upland are a silty clay loam and are 
underlaid with limestone rock. Limestone outcroppings are 
common on the hillsides where soils are extremely thin and 
immature. The lowlands are characterized by an alluvial 




A total of six different communities were established 
(Fig . 4) . Each community was named on the basis of the 
dominant or dominant and co-dominant species . The communities 
were segregated by using the color coded map discussed 
earlier . By close examination of the area being mapped, 
community boundaries were drawn at the point where the species 
used as a community indicator no longer occurred. For 
example, when the tall dropseed community was mapped, the 
community boundary was drawn around the ends of the colored 
lines representing tall dropseed (SporoboJus asper) until 
the community was enclosed or mapped ut . Whenever a 
transect went through a community, but did not contain any 
of the species used as indicators in mapping the community, 
a break was made and the area was mapped as two separate 
communities . This was done because the absence of a species 
showed that there was an area at least 10 feet wide which 
did not contain the indicator species. Also it was necessary 
that a fairly definite pattern be exhibited for the indicator 
species in adjoining transects before a community could be 
mapped . 
Proper selection of indicators is important. Indicators 
whi ch have no limitation throughout the various habitats of 
13 
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Fig. 4. Photo of map of plant communities in study 
area . 
Legend: 
1 . blue grama-buffalo grass community 
2 . side-oats grama-blue grama community 
3. hairy grama-side-oats grama community 
4. little bluestem-side-oats grama community 
5. tall dropseed community 
6. big bluestem-western wheatgrass community 
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the study area were considered poor indicators, whereas, 
species which were selective in their habitats were good 
indicators (Whittaker, 1954). 
Species used as indicators were: blue grama (Bout.eloua 
gracjl1s) and buffalo grass (Buchloe aactyloides); little 
bluestem (Audro;pogon sco;parjus); hairy grama (Bouteloua 
hirsuta.); side-oats grama (Ro11teloua curt1;peuauJa); and 
tall dropseed. It was impossible to use big bluestem 
(Andro;pgou gerarai) as an indicator because it was thinly 
distributed throughout the study a1 .. ea a.nd was not sufficiently 
concentrated in any one location. Western wheatgrass 
(Agro;pyron srnjthjj) was also a poor indicator because only 
a limited number of samples contained this species. 
Blue grama and buffalo grass were found primarily on 
upland habitats where the soil was ep and heavy. Infilt-
ration is poor and very little run-off water is available for 
these two species. Both species are drought resisting, going 
dormant when moisture is not available. They are the two 
principle increasers in this part of the mixed prairie 
(Dyksterhuis, 1949). This community was designated as the 
blue grama-buffalo grass community. 
Little bluestem was found primarily on the upper portion 
of hillside wher~ soil was thin and contained large amounts 
of fragmented limestone. The infiltration rate in these 
areas would be high and plant roots could easily penetrate 
between cracks in the limestone bed rock. Run-off water is 
15 
available in these areas from the surrounding upland. This 
community was designated as the little bluestem-side-oats 
grama community. 
Hairy grama usually occurred on the brow of the break 
site, just above little bluestem. The soil in the hairy grama 
habitat contained more surface limestone fragments, and 
limestone bed rock was somewhat more shallow. The infilt-
ration rate, in areas inhabitated by hairy grama, would also 
be high and run-off moisture would be available, but the bed 
rock would be more limiting to root growth. Side-oats grama 
was a co-dominant and so this community was named hairy grama-
side-oats grama. 
Tall dropseed was found in lowland areas where a silty 
loam alluvial soil is present. Run-off water is plentiful 
and the rate of soil deposition from surrounding areas is 
thought to be fairly high for a grassland. This deposition 
probably favored tall dropseed over the more common big blue-
stem. It was thought that possibly the rate of deposition 
was too high to allow big bluestem, and other common lowland 
species, to become established. Tall dropseed was the name 
used to designate this community. 
Side-oats grama was listed previously as an indicator. 
Actually, the absence of side-oats grama was its indicator 
value since it was common throughout most of the study area . 
The largest area where it was almost completely absent was 
the blue grama-buffalo grass community. The blue grama-
16 
buffalo grass community was mapped on the absence of side-oats 
grama as well as the presence of blue grama and buffalo grass, 
because blue grama and buffalo grass nearly always extended 
into the adjoining community. The absence of side-oats gram.a 
in this community was attributed to its inability to compete 
successfully with blue gram.a and buffalo grass in heavy soils. 
Another community where the absence of side-oats grama 
was noted was that of the big bluestem-western wheatgrass. 
This community, like the blue grama-buffalo grass community, 
was mapped on the absence of side-oats grama . Side-oats 
grama was thought to be absent because of the high rate of 
silt depostion. 
The blue grama-buffalo grass community, and the big 
bluestem-western wheatgrass community, mentioned in the 
preceeding paragraphs, were the only ones mapped on the basis 
of the absence of a species. The other communities were 
mapped using the most dominant species as an indicator. The 
mixed grass community (side-oats grama-blue grama) was the 
area remaining after all other communities had been segregated. 
Thus, six communities were mapped and identified as follows: 
blue grama-buffalo grass, side-oats gram.a-blue grama, hairy 
grama-side-oats grama, little bluestem-side-oats grama, tall 
dropseed, and big bluestem-western wheatgrass. 
B.lll.e. Graroa-Buffalo Grass Qommun1ty 
The blue grama-buffalo grass community occupied about 
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19 per cent of the total study area. Due to some dusting 
from the adjoining road and numerous buffalo wallows in the 
community, the basal cover was low (Fig . 5). Buffalo grass 
and blue grama were the dominant species comprising about 
48.7 per cent and 46.9 per cent of the total grass composition, 
respectively (Table 1). A total of seven different species 
occurred in this community. 
Table l. Average percentage basal cover, percentage 
composition, and percentage frequency of grasses in 
blue grama-buffalo grass community. 
Percentage Percentage Percentage 
S;peoiee Basal Qover c om;po sJ ti on Frequency 
Buffalo grass 13.6 46.89 67-24 
Blue grama 14.l 48.65 66.66 
Wes tern wheatgrass 1.0 3.56 8 . 65 
Big bluestem 0.20 o.68 1.27 
Side-oats grama 0.025 0.09 0.25 
Purple three-awn 0.025 0.09 0.25 
Tumble grass 0.012 0.04 0.13 
Total basal cover 28.96% 
Western wheatgrass was usually found in heavier soil 
near buffalo wallows or swales. It formed 1.0 per cent 
basal cover and 3.65 per cent of the total composition. 
The buffalo wallows, so common in this community have 
not been previously described in any detail. These wallows 
are upland depressions and contain very little vegetation. 
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Fig . 5. Photo of blue grama-buffalo grass community 
and buffalo wallows . 
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Water stands in these depressions after rains and as a result 
most of the vegetation is killed. It is thought that the 
surface soil is somewhat compacted and contains a high clay 
content . Thus, the infiltration rate is extremely low 
(Albertson, 1937). 
Big bluestem was scattered throughout the area. However, 
it accounted for only 0.2 per cent basal cover, and 0.68 per 
cent of the percentage composition. Big bluestem favored 
small shallow depressions where some run-off water could 
collect and where the soil was evidently somewhat more open. 
Side-oats grama was found around the perimeter of the 
depressions occupied by big bluestem. In these areas, due 
to increased available moisture, side-oats grama and big blue-
stem were able to compete successfully with the short grasses. 
Scattered clumps of purple three-awn (Aristiaa purpurea) 
and tumble grass (Schedonaraus paniouJatus) were encountered 
throughout the area. These two species were rather insign-
ificant, comprising a combined total of only 0.037 per cent 
basal cover and 0.13 per cent of the composition. 
The soils throughout most of the blue grama-buffalo grass 
community were silty clay loam and were more than 60 inches 
deep. They were mature and three distinct profile horizons 
were evident (Albertson, 1937). The soils became progressively 
thinner further down the slope. 
The slope of this community varied from two per cent 
near the upper end to four per cent near the lower end. Thus , 
20 
very little run-off moisture was available • 
.5.1.de.-Oa.t.a Grama-E.l.JJ.a Grama Qororo1mi ty 
The side-oats grama-blue grama community, comprising 
about 66 per cent of the study area, adjoined the blue grama-
buffalo grass community (Fig. 6). The dominant species as 
the name indicates, were side-oats grama and blue grama and 
together they comprised 77.74 per cent of the composition 
(Table 2). Side-oats grama was the most common, occurring in 
70.6 per cent of the samples. Blue grama, buffalo grass, 
big bluestem and western wheatgrass were all quite common, 
but were not concentrated enough in any one area to constitute 
separate communities. Numerous other species were present in 
this community, but were of little significance. The total 
basal cover of the side-oats grama-blue grama community was 
25.16 per cent. 
Buffalo grass occurred in small islands in numerous parts 
of the community where the soil was heavier. These islands 
were too small to justify being mapped separately. 
Big bluestem was widely scattered throughout, but was 
not used as an indicator to map out a separate community. 
In some favored locations big bluestem was quite abundant, 
but comprised only slightly over five per cent of the total 
vegetation. 
Little bluestem and hairy grama were found in areas 
where the soil was extremely thin and contained much fragmented 




limestone. Side-oats grama occurred intermixed with these 
two species and was definitely dominant so there was no 
satisfactory way of separating them into different communities. 
Table 2. Aver.age percentage basal cover, percentage 
composition, and percentage frequency of grasses 
in side-oats grama-blue grama community. 
Percentage 
Species Basal Cover 
Side-oats grama 13.50 
Blue grama 6.50 
Buffalo grass 2.95 
Big bluestem 1.34 
Purple three-awn 0.40 
Hairy grama 0.30 
Little bluestem 0.19 
Western wheatgrass 0.18 
Tall dropseed 0.13 
Hairy dropseed 0.07 
Sand dropseed 0.01 
Switch grass 0.03 
Indian grass 0.003 
Tumble grass 0.003 
Canada wildrye 0.001 
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Purple three-awn and hairy dropseed (SporoboJus a..Blla!' 
pjJosus) both occurred in widely scattered bunches throughout 
the community. 
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The remaining species were encountered mostly on lower 
slopes near the lowland. Exceptions were sand dropseed 
(S;porobolus cry;ptauarus) and tumble grass . These species 
were both found in disturbed areas . 
The soils in the side-oats grama-blue grama community 
were somewhat variable. Soils ranged from mature silty 
clay loam, similar to those of the blue grama-buffalo grass 
community, to immature silt loam with much fragmented lime-
stone. The slope ranged from four to seven per cent. 
The largest area occupied by the side-oats grama-
blue grama community was on long gentle lower slopes, between 
the two draws in the area, and on the south side of the lower 
ravine (Figs . 6 and 7). 
Hairy Grama-fil.d.e.-Qata Grama Qororouu1ty 
The hairy grama-side-oats grama community made up about 
3.3 per cent of the total area. This community was scattered 
in seven small segments over the central portion of the study 
area near the ravines. It was usually located near the brow 
of a steep slope where the soil was a very thin silt loam 
containing much fragmented limestone in the surface (Fig. 8) . 
The slope was from five to seven per cent. 
Hairy grama and side-oats grama were two dominant 
species in the community (Table 3). Hairy grama comprised 
11.02 per cent basal cover and 38.34 percentage composition 
while side-oats grama had 9.74 per cent basal cover and 
Fig . 7 . Side- oats grama-blue grama community in 
foreground between two ravines . 
24 
Fig . 8 . 
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General view of hairy grama-side-oats gram.a 
community . 
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33.80 percentage composition. Both species occurred through-
out the community. However, hairy grama was much more common 
than side-oats grama in areas where much limestone was present 
in the surface soil. 
Table 3. Average percentage basal cover, percentage 
composition, and percentage frequency of grasses 
in hairy grama-side-oats grama community. 
Percentage Percentage Percentage 
Spec1es Basal Cover Qomposjtion FreQ11ency 
Hairy grama 11.02 38-34 70.33 
Side-oats grama 9.74 33-89 62.64 
Blue grama 5.16 17.96 27-84 
Big bluestem 2.05 7.13 16.85 
Little bluestem 0.29 1.02 2. 20 
Hairy dropseed 0.18 0.64 1.10 
Buffalo grass 0.15 0.51 1.47 
Purple three-awn 0.07 0.25 0.73 
Tall dropseed 0.04 0.13 0.37 
Tumble gras s 0.04 0.13 0.37 
Total basal cover 28-74% 
Blue grama was common accounting for 17.96 percentage 
composition. Blue grama and buffalo grass were found more 
abundantly in areas where the soil was heavier. 
Big bluestem and little bluestem occurred in scattered 
bunches throughout the community. 
Tall dropseed and hairy dropseed were uncommon. The 
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former was found in disturbed depressed areas while the latter 
was in widely scattered bunches. Purple three-awn and tumble 
grass were also uncommon and were scattered throughout. 
Little Bluestem-s..1.da-Qa.t.a Grama Community 
The little bluestem-side-oats grama community was found 
on thin soils of north-facing slopes (Fig. 9). Slope was 
-
from eight to 15 per cent. Little bluestem and side-oats 
grama were the dominant species, constituting 76.82 per cent 
of vegetation (Table 4). Both species were found throughout 
the community. Little bluestem grew in its characteristic 
habitat of scattered, tight bunches while side-oats grama was 
found between these bunches. Big bluestem, which made up 
11.56 per cent of the vegetation, was found near the ecotone 
of this community and the hairy gr ma-side-oats grama 
community. 
Blue grama and buffalo grass were found occasionally 
in small areas of somewhat tighter soil. Switch grass 
(Papjcum virgatvro), Indian grass (Sorgbastrum uutaus) 
and hairy dropseed were all rare species. They were found 
primarily near the lowland where they are well adapted. 
Fig . 9 . Photo of little bluestem-aide-oats grama 
community across ravine . Blue grama-
side- oats grama community in foreground. 
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Table 4. Average percentage basal cover, percentage 
composition and percentage frequency of grasses 
in little bluestem-side-oats grama community. 
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Specjes 
Percentage Percentage Percentage 
Basal Cover Composition Freq,iency 
Little bluestem 10.45 45.26 68.26 
Side-oats grama 9.55 41.36 62.36 
Big bluestem 2.67 11.56 21.35 
Blue grama 0.14 0.61 1.12 
Hairy grama 0.11 0.49 0.84 
Buffalo grass 0.08 0.36 0.84 
Switch grass 0.03 0.12 0.28 
Indian grass 0.03 0.12 0.28 
Hairy dropseed 0.03 0.12 0.28 
Total basal cover 23.09% 
Tall Dropaeed Community 
The tall dropseed community, which made up 7.1 per cent 
of the study area, was found entirely in the lowland. The 
lowland soils were alluvial silt loam and consisted of 
several layers. The slope in this community was seldom 
more than four per cent (Fig. 10). 
Tall dropseed was the dominant species, making up 52.8 
per cent of the vegetation (Table 5). It was found growing 
in all parts of the community. Side-oats grama was common 
comprising 14.98 per cent of composition, but had a frequency 
of 23.24 per cent indicating that it was scattered through 
Fig . 10 . Photo of tall dropseed community in 
lowland of south ravine . Blue grama-
side- oats grama community in foreground . 
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most of the community . Western wheatgrass was found in areas 
where the soil was heavy and where more silt had been deposited. 
Big bluestem and little bluestem were both found in scattered 
bunches where silt deposits did not occur. Big bluestem 
was much more abundant than little bluestem. Buffalo grass 
occurred in small islands that were practically pure stands, 
but formed 11.82 per cent of the total vegetation. Hairy 
dropseed and blue grama were of infrequent occurrences and 
apparently were not selective to any particular area within 
the community. 
Table 5. Average percentage basal cover, percentage 
composition, and percentage frequency of grasses 
in tall dropseed community. 
Percentage 
Species Basa] Gaver 
Tall dropseed 8 .66 
Side-oats grama 2.44 
Buffalo grass 1.94 
Big bluestem 1.78 
Western wheatgrass 1.25 
Little bluestem 0.15 
Blue grama 0.11 
Hairy dropseed 0.06 
Total basal cover 16-39% 
Percentage 




















The big bluestem-western wheatgrass community was the 
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smallest in the study area, ma.king up only 1.13 per cent of 
the total . This community was restricted to the lowland 
(Fig . 11). The total basal cover for the eight species in 
the community was only 8.22 per cent (Table 6). Annual 
sunflower (Hel1 antbus snmms) was abundant and was a partial 
cause for the low basal cover. Heavy silting in the middle 
of the community also decreased basal cover. 
Table 6. average percentage basal cover, percentage 
composition, and percentage frequency of grasses 
in big bluestem-western wheatgrass community. 
Percentage Percentage Percentage 
Specjes BasaJ Cover Qompos:l t1 on Frequency 
Big bluestem 2.42 29.49 23 . 16 
Western wheatgrass 1.68 20.51 12.63 
Tall dropseed 1.37 16. 67 12 . 63 
Buf'falo grass 0.95 11.54 3.16 
Side-oats grama 0 . 84 10.26 7.37 
Little bluestem 0.74 8.97 6.32 
Blue grama 0.11 1.28 1.05 
Heavy sedge 0.11 1.28 1.05 
Total basal cover 8.22% 
Big bluestem was the abundant species making up 29.49 
per cent of the vegetation. It was found growing around the 
edge of the heavily silted area. Western wheatgrass and tall 
dropseed which together accounted for 37.18 per cent of the 
vegetation, were thinly scattered over the entire community. 
Fig . 11 . Photo of tall dropseed community in 
lowland of north ravine . Big bluestem-
western wheatgrass community is present 
in ravine in lower left of photo. 
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Buffalo grass was again restricted to pur stand areas and 
formed 11.54 per cent of the composition. Low frequency of 
this species indicates the nature of its growth. Side-oats 
grama and little bluestem were also found around the perimeter 
of the community. Side-oats grama was scattered while little 
bluestem was confined to bunches. A small amount of heavy 
sedge (Qarex grav1a1a) was found in a wet portion of the 
community. Its occurrence was limited and of little signi-
ficance. Blue grama was thinly scattered, making up only 
1.28 per cent of the vegetation of the community. 
Summary Qr stuay 
Side-oats grama was the dominant species of the study 
area, making up 38.9 per cent of the vegetation (Table 7). 
It was common in all communities xcept the blue grama-
buffalo grass and the big bluestem-western wheatgrass. Side-
oats grama preferred a habitat where the soil was open, but 
the slope not steep. However, it was by no means limited to 
these areas . 
Blue grama, which had a total percentage composition of 
27 .06 per cent, was abundant throughout the area and was 
found in all communities. Buffalo grass was an important 
species comprising 18.44 per cent of the vegetation. Both 
buffalo grass and blue grama favored the upland where the 
soil was heavy and the habitat xeric. 
Another species of major importance was big bluestem 
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which accounted for 4.98 per cent of the vegetation. It was 
thinly scattered over the hillsides where the soil was thin, 
and was found in small quantities in the lowland. Upland 
depressions also contained some big bluestem. Little blue-
stem comprising 2.38 per cent of the vegetation, was also 
found in small quantities in depressions on the upland. Little 
bluestem preferred a habitat that was on rocky hillsides where 
the slope was steep. Both big bluestem and little bluestem 
require mesic conditions before they can compete successfully 
with the short grasses. 
Tall dropseed was the dominant lowland species and 
constituted 2.86 per cent of the total vegetation. It was 
most abundant in alluvial soils where silt was being deposited. 
Hairy grama and hairy dropseed were most abundant near 
the top of rocky hillsides. Thei combined total composition 
wa s 2.45 per cent. Hairy grarna accounted for 91 per cent 
of this total. 
Purple three-awn, comprising 1.06 per cent of t he 
vegetation, preferred the blue grama-buffalo grass community, 
but was found throughout the study area. 
Western wheatgrass, with a percentage composition of 
1.66 per cent, was found in numerous habitats throughout the 
study area, but preferred locations where the soil was heavy. 
Sand dropseed and tumble grass are both invading species 
and were found in areas of disturbance. These two species 
accounted for only 0.043 per cent of the total vegetation, 
thus, they were of rare occurrence. 
Switch grass, Indian grass, Canada wildrye, and heavy 
sedge all were found infrequently in the lowland. 
Table 7. Average total percentage basal cover, percentage 
composition, and percentage frequency for all 
species in study area. 
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Percentage 
Species Basal Coyer 
Percentage Percentage 
Qomposjtjon Frequency 
Side-oats grama 9.77 38-96 52.79 
Blue grama 6.78 27.06 34.44 
Buffalo grass 4.62 18.44 23.64 
Big bluestem 1.25 4.98 9.86 
Tall dropseed 0.72 2.86 5.07 
Little bluestem o. 60 2.38 4.02 
Hairy gram.a 0.56 2.23 3.66 
Western wheatgrass 0.42 1.66 3.68 
Purple three-awn 0.27 1.06 2 .18 
Hairy dropseed 0.05 0.22 0.44 
Switch grass 0.02 0.071 0.15 
Tumble grass 0.005 0.02 0.05 
Sand dropseed 0.004 0.02 0.05 
Indian grass 0.003 0.014 0.02 
Canada wildrye 0.001 0.005 0.01 
Heavy sedge 0.001 0.005 0.01 
Total basal cover 25.1% 
CHAPTER V 
SUMivlARY 
This investigation was initiated as a pilot study for 
a more complete analysis of community relationships in mixed 
prairie near Hays , Kansas . It was concerned with developing 
a satisfactory method of mapping communities, and to provide 
data on the vegetation of the communities. The term "plant 
community" was used in reference to small areas of grassland, 
within the mixed prairie association, dominated usually by 
one or two species of grass . 
Data were collected by using the point transect method 
of analysis . A total of 85,000 points samples were taken 
along 60 line transects. Data were then color coded and 
plotted to scale on a map of the study area . Six distinct 
plant communities were recognized on the map . These communi-
ties were blue grama-buffalo grass, side-oats grama-blue 
grama, hairy grama-side -oats grama, little bluestem-side-
oats grama, tall dropseed, and big bluestem-western wheatgrass . 
Each community was mapped, using the dominant species 
as an indicator, except the blue grama-buffalo grass and the 
big bluestem-western wheatgrass communities which were mapped 
on the absence of side-oats grama . Side-oats grama was present 
in sizable quantities in all communities except these two. 
Heavy soils on the upland supported vegetation dominated 
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by blue grama and buffalo grass which together comprised 
95.5 per cent of the vegetation. This community was design-
ated as the blue grama-buffalo grass community. Principal 
s e condary species were western wheatgrass, big bluestem, and 
side-oats grama. 
The side-oats grama-blue grama community was the most 
complex of all those studied. Even though the two dominants 
comprised 66 per cent of the total vegetation, other species 
such as buffalo grass, big bluestem, purple three-awn, hairy 
gr ama, and little bluestem were quite abundant. It was found 
on slopes varying from four to seven per cent. 
The upper hillside habitat was primarily occupied by 
the hairy grama-side-oats grama community. The two dominants 
made up 72.2 per cent of the total vegetation. Blue grama, 
big bluestem, and little bluestem were common species in 
the community. The soils were extremely thin and slope varied 
from five to seven per cent. 
The little bluestem-side-oats grama community occupied 
the lower hillside habitats. Soils were thin, but not so thin 
as in the hairy grama-side-oats grama community. Little 
bluestem and side-oa ts grama accounted for 86. 6 per cent 
of the total vegetation in this community. Other important 
species were big bluestem, blue grama, hairy grama, and 
buffalo grass. Slope ranged from eight to 15 per cent. 
The alluvial soil of the lowland supported primarily 
a tall dropseed community. Tall dropseed comprised 52. 8 
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per cent of the vegetation . Side-oats grama, buf'falo grass, 
and big bluestem were important species . The slope was 
usually less than four per cent. 
In a small portion of the lowland, where silt deposition 
was high, the big bluestem-western wheatgrass community was 
found. Basal cover was 8 . 2 per cent and most of the 
vegetation existed around the perimeter of the silted area . 
Western wheatgrass was an exception. The two dominant species 
made up 50 per cent of the vegetation. 
Side-oats grama which made up 38-9 per cent of the vege-
tation was the dominant species of the study area. Blue grama 
and buffalo grass were also very abundant, together comprising 
a total of 45.5 per cent of the vegetation. Other species 
common throughout much of the area were big bluestem, little 
bluestem, tall dropseed, hairy grama and western wheatgrass . 
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